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Mars
Comparison of Earth to Mars
https://commons.wikimedia.org/wiki/File:Mars,_Earth_size_comparison.jpg
This photograph of Mars was taken from Earth in
2010 using the 1-meter telescope at the Pic du
Midi Observatory. For over 100 years, photos such
as these were the best that astronomers could get
in order to see details on the surface of Mars.
Some astronomers during the 1800s even claimed
to have seen ‘canals’, which caused much
excitement over the possibilities for lakes, rivers
and life existing on this planet.
https://www.nasa.gov/pdf/724927main_Mars_Math.pdf
One of the first view of the 
Martian landscape near the 
Viking 2 lander in August 1976 
(foot pad in lower right). Also 
shown are a series of trenches 
dug by Viking to investigate the 
surface and sub-surface 
composition. Samples from these 
trenches were also used to search 




• This photo, taken by 
NASA's Viking Orbiter in 
1976 shows an area of Mars 
where ancient rivers once 
flowed many billions of 
years ago. The area on Mars 
is located near  20°N 
latitude and ~55°W 
longitude, at the northern 
edge of Chryse Planitia. The 
image shows impact craters 
and river channels. The 




Composite image of Mars based on 
individual images taken by NASA 
spacecraft.
https://www.nasa.gov/pdf/724927main_Mars_Math.pdf
Mars moon Deimos is only 15 kilometers 
across but its surface is filled with craters and 
other interesting features. This color-
enhanced image of Deimos was taken by the 
HiRISE instrument on the Mars 
Reconnaissance Orbiter on February 21, 
2009. Deimos orbits Mars every 30 hours at a 
distance of 20,000 km from the surface of 
Mars.
https://www.nasa.gov/pdf/724927main_Mars_Math.pdf
This image of Phobos was taken
by the European Mars Express
spacecraft. Phobos orbits Mars
in just over 7 hours at a
distance of 6,000 km from the
surface of Mars. Because of its
closeness to Mars, the orbit of
Phobos is unstable. Within the
next 50 million years it will
crash onto the martian surface,
or may even be torn apart to




A solid sheet of water ice lies at
the bottom of a crater near the
North Pole of Mars. The robotic
Mars Express spacecraft took the
above image in early February.
The ice pocket was found in a 35-
kilometer wide crater. There,
sunlight is blocked by the 300-
meter tall crater wall from
vaporizing the water-ice on the
crater floor into the thin Martian
atmosphere. The ice pocket may
be as deep as 200 meters thick.
Frost can be seen around the
inner edge on the upper right
part of the crater, while part of




An avalanche on Mars caught by
the Mars Reconnaissance Orbiter
in 2010. The High Resolution
Imaging Science Experiment
(HiRISE) camera is one of the
instruments on the Mars
Reconnaissance Orbiter. Recently
this camera captured an avalanche
on Mars. The white portion of the
image is carbon dioxide (dry ice).
The cliff there is 2,000 ft high. The




The 800-meter-tall plume of 
a dust devil casts a long 
shadow on the surface of 
Mars in this image from the 
HiRISE camera aboard NASA’s 
Mars Reconnaissance Orbiter. 
Caused by warm air near the 
ground rapidly rising in 
spinning columns, dust devils 
are a common sight on Mars 




This image of the 
Victoria Crater in the 
Meridiani Planum region of 
Mars was taken by the High 
Resolution Imaging Science 
Experiment (HiRISE) camera 
on NASA's Mars 
Reconnaissance Orbiter. 
Victoria Crater is 
approximately 800 meters 
(about half a mile) wide. 
The photographer was the 
Mars Reconnaissance 
Orbiter at an altitude of 




Gully channels in a crater in
the southern highlands of Mars,
taken by the High Resolution
Imaging Science Experiment
(HiRISE) camera on the Mars
Reconnaissance Orbiter, are shown
in this image released by NASA on
Sept. 20, 2007. Once thought to
have formed by liquid water, the
gullies' origins have been
reassessed by researchers who say
these gullies are formed by wind-
blown sand and other dry debris.




The Gale crater has low
elevation and water runs downhill, so
if running water did exist on Mars, a
crater would be a good place to look.
The Gale crater is likely formed by
water-carried sediments.
The Gale crater is about the size
of Connecticut and Rhode Island
combined. Within this large area,
Curiosity will specifically land near a
mountain in the middle that reaches
as high as 5.5 km. The layering in this
mound suggests it is the surviving
remnant of an extensive sequence of




This sharp view from the
Thermal Emission Imaging
System camera on NASA's
Mars Odyssey orbiter is
centered on 154 kilometer (96
mile) wide Gale crater, near
the Martian equator. Within
Gale, an impressive layered
mountain rises about 5
kilometers (3 miles) above the
crater floor. Layers and
structures near its base are
thought to have been formed




This is a detailed image of large-scale
crater floor polygons, caused by water
evaporation, with smaller polygons inside
caused by thermal contraction. The central
polygon is 160 meters in diameter, smaller
ones range 10 to 15 meters in width and the
cracks are 5-10 meters across. Networks of
cracks have been found inside 266 impact
basins across the surface of Mars with
polygons reaching up to 250 meters in
diameter
Networks of giant polygonal troughs
found in crater basins on Mars are cracks
caused by evaporating lakes. These polygon-
shaped cracks are too large to be caused by
thermal contractions and provide further
evidence of a warmer, wetter Martian past.
https://www.nasa.gov/pdf/724927main_Mars_Math.pdf
One of two rovers launched in 2003 to 
explore Mars and search for signs of 
past life, Spirit far outlasted her planned 
90-day mission. Among her myriad 
discoveries, Spirit found evidence that 
Mars was once much wetter than it is 
today and helped scientists better 
understand the Martian wind. 
In May 2009, the rover became 
embedded in soft soil at a site called 
"Troy" with only five working wheels to 
aid in the rescue effort. After months of 
testing and carefully planned 
maneuvers, NASA ended efforts to free 
the rover and eventually ended the 
mission on May 25, 2011. 
https://www.jpl.nasa.gov/missions/mars-exploration-
rover-spirit-mer-spirit/
The mineral hematite, on Earth,
requires abundant amounts of liquid water
to form into round ‘spherules’ that are
often blue in color, hence called hematite
blueberries. The image above, taken by
instruments on the Opportunity rover
show hematite spherules on Mars. These
Martian 'blueberries' dot the Martian
surface north of Victoria Crater. The Mars
rover Opportunity found the spherules
here and at its Eagle Crater landing site.




Meteorites can be found on the 
surface of Mars just as they are found on 
Earth.  The meteorite, dubbed "Heat 
Shield Rock," sits near debris of 
Opportunity's heat shield on the surface 
of Meridiani Planum. The meteorite is 
about the size of a basketball, and a study 
by Rover Opportunity's instruments 
confirmed that it is made of iron and 
nickel. Opportunity would discover five 
more meteorites in this region of Mars.  
ttps://www.nasa.gov/pdf/724927main_Mars_Math.pdf
This image is from a series of test images
to calibrate the 34- millimeter Mast Camera on
NASA's Curiosity rover. It was taken on Aug. 23,
2012 and looks south-southwest from the
rover's landing site.
The gravelly area around Curiosity's 
landing site is visible in the foreground. Farther 
away, about a third of the way up from the 
bottom of the image, the terrain falls off into a 
depression (a swale). Beyond the swale, in the 
middle of the image, is the boulder-strewn, 
red-brown rim of a moderately-sized impact 
crater. Father off in the distance, there are dark 
dunes and then the layered rock at the base of 
Mount Sharp. Some haze obscures the view, 
but the top ridge, depicted in this image, is 10 
miles (16.2 kilometers) away.
https://www.nasa.gov/pdf/724927main_Mars_
Math.pdf
This image shows a close-up of track
marks from the first test drive of
NASA's Curiosity rover. The gravely
surface of this area in Gale Crater is
the result of many complex erosive
agencies including contemporary
sand and dust storms, and ancient
water flows and sedimentation. The
rockets used in the landing
operation also blew-away dust on
the surface to reveal the more solid
surface below. The pebbles in this
scene range in size from a few





The Perseverance rover (launch in 2020) will seek 
signs of ancient life and collect rock and soil 
samples for possible return to Earth. 
